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Abstract: Objective To investigate potential mechanism of Xiao’er Fengre Qing Mixture (Oral Liquid) on acute pneumonia by
integrating network pharmacology, transcriptomics, and animal experiments. Methods Network pharmacology was used to screen

the active components and corresponding targets of Xiao’er Fengre Qing Mixture (Oral Liquid), and the overlapping targets with acute
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pneumonia-related genes were obtained. A PPI network was constructed, followed by GO and KEGG enrichment analysis. Molecular
docking was employed to verify the binding affinity between active components and the core target. An LPS-induced acute lung injury
mice model was established by intratracheal instillation. Lung pathological changes were observed by HE staining. The mRNA
expression levels of /L-6, IL-1f, and TNF-a in lung tissues were detected using qRT-PCR. RNA-seq was performed to analyze the
DEGs and core signaling pathways following Xiao’er Fengre Qing Mixture (Oral Liquid) intervention. The DEGs were cross-validated
with network pharmacology-predicted targets to screen for core targets. Results Network pharmacology identified 148 overlapping
targets of Xiao’er Fengre Qing Mixture (Oral Liquid) for pneumonia treatment. PPI network analysis revealed that STAT3, TP53, and
HSP90AA1 were core targets. These targets were mainly enriched in the AGE-RAGE, IL-17, and MAPK signaling pathways.
Molecular docking confirmed that flavonoid components of Xiao’er Fengre Qing Mixture (Oral Liquid), including qingdainone,
pinocembrin, baicalein, B-carotene, phaseol and eriodictyol, exhibited favorable predicted binding to MAPK10. Xiao’er Fengre Qing
Mixture (Oral Liquid) significantly alleviated LPS-induced lung pathological damage in mice, including alveolar wall thickening,
inflammatory cell infiltration, and alveolar hemorrhage, and significantly reduce expression of /L-6, IL-1f, and TNF-o mRNA (P <
0.01, 0.001). Integration of transcriptomic data with network pharmacology identified MAPK10/JNK3 as a potential key target.
Western blotting results showed that Xiao’er Fengre Qing Mixture (Oral Liquid) reduced the protein expression levels of JNK and p-
JNK in lung tissue (P < 0.05, 0.01). Conclusion Xiao’er Fengre Qing Mixture (Oral Liquid) may act through the above-mentioned
active components on the key target MAPK10/JNK3 to inhibit JNK signaling pathway activation, reduce pro-inflammatory cytokine
expression, and thereby ameliorate LPS-induced lung tissue injury in mice with acute pneumonia.
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EIKZE M54 (537 S 514 (5-37)
p-actin CATCCGTAAAGACCTCTATGCCAAC ATGGAGCCACCGATCCACC
IL-18 TGGACCTTCCAGGATGAGGACA GTTCATCTCGGAGCCTGTAGTG

IL-6 TACCACTTCACAAGTCGGAGGC
TNF-o GGTGCCTATGTCTCAGCCTCTT

CTGCAAGTGCATCATCGTTGTTC
GCCATAGAACTGATGAGAGGGAG

%3 gRT-PCR RNIEF
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Amersham imager 600 &t/ AZ G AT B2 I .
S H Image J /AT & 55K FEAE, TR HIEER

AN I B
2.8 GitFENI
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GraphPad Prism BCEFHEAT BL0R 22 07 Z2 0 i - B,
PIALIEIR ¢ A6 B o T o
3 WEHEBEESH
3.1 NJLRBGEAT (ORR) EER S 2
AHF TR/ ) LRFIE G CHRBOD BT 17 ik
251347 TCMSP. ETCM. HIT2.0 $¥8 Faf %, If
1 OB=30%A1 DL=0.18 #H{T7#i%, JL3K15 284
RS AEIE RS2y, W3 4. FIFH Cytoscape & “24
M- iR W, RER, N LRARGE G
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Table 4 Basic information of active components of Xiao’er Fengre Qing Mixture (Oral Liquid)
s J53 44 TR OB/% DL KIEZHE
1 (-)-(3R,8S,9R,9aS,10aS)-9-ethenyl-8-(beta-d-glucopyranosyloxy)-  87.47 023 %Rt
2,3,9,9a,10,10a-hexahydro-5-oxo0-5H,8H-pyrano[4,3-
D]oxazolo[3,2-a]pyridine-3-carboxylic acid_qt
2 ioniceracetalides b_qt 61.19 019 %Rt
3 centauroside_qt 55.79 050 %R{t
4 caeruloside ¢ 55.64 0.73 &4R{E
5 secologanic dibutylacetal_qt 53.65 029 %Rt
6 5-hydroxy-7-methoxy-2-(3,4,5-trimethoxyphenyl) chromone 51.96 041 ZHRAE. T
7 dinethylsecologanoside 48.46 048 &HRiE
8 kryptoxanthin 47.25 057 &HRIE
9  quercetin 46.43 0.28 &AL &M, SEHH. T
T A5E. B
10  7-epi-vogeloside 46.13 058 &HR{E
11 ethyl linolenate 46.10 020 &4RiE
12 zinc03978781 43.83 076 &iR{t
13 stigmasterol 43.83 0.76 &AL P . S, T
B BB T AL
i
14 phytofluene 43.18 050 4RIt
15  xylostosidine 43.17 0.64 &HRIE
16  mandenol 42.00 0.19 &AL, T B
17 kaempferol 41.88 024 &WAE. &M, 5L, 3T
T A5E. B
18  eriodyctiol (flavanone) 41.35 024 &ERIE. HE
19  beta-carotene 37.18 058 &iRTE. FFET
20  beta-sitosterol 36.91 0.75 £A4RTE. EM. WRIER. 438
T BT AL R
o BiR. HE
21 hederagenin 36.91 0.75 &HRiE
22 luteolin 36.16 0.25 &ARTE. ER. M. 37,
TR, A
23 chryseriol 35.85 027 &HRiE
24 4,5'-retro-.beta.,.beta.-carotene-3,3'-dione, 4',5'-didehydro- 31.22 0.55 &t
25 (-)-phillygenin 95.04 057 %M
26 aconl 001697 85.12 057 &M
27 forsythinol 81.25 057 %M
28  onjixanthone i 79.16 0.30 %M
29  bicuculline 69.67 0.88 %
30 (2R,3R,4S)-4-(4-hydroxy-3-methoxy-phenyl)-7-methoxy-2,3- 66.51 039 %M
dimethylol-tetralin-6-ol
31 (+)-pinoresinol monomethyl ether-4-D-beta-glucoside_qt 61.20 057 %
32 mairin 55.38 0.78 Hdl, A, HE
33 (+)-pinoresinol monomethyl ether 53.08 057 %M
34 (3R,4R)-3,4-bis[(3,4-dimethoxyphenyl)methyl]oxolan-2-one 52.30 048 &, 43T
35 isorhamnetin 49.60 0.31 M. &, HE
36  adhyperforin 44.03 0.61 %M
37 hyperforin 4403 0.60 M
38 lactucasterol 40.99 0.85 M
39 20(S)-dammar-24-ene-3p,20-diol-3-acetate 40.23 0.82 HEM
40  phillyrin 36.40 0.86 M
41 arctiin 34.45 0.84 ., 35T
42 3beta-acetyl-20,25-epoxydammarane-24alpha-ol 33.07 079 M
43 wogonin 30.68 0.23  EM. L. R BT PR

» 2507 »
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R4 &8

el By 44 B OB/% DL KI5

44 glyceyrol 90.78  0.67 MRIEMR. FH. HE

45  3-[[(2R,3R,5R,65)-3,5-dihydroxy-6-(1H-indol-3-yloxy)-4- 85.87 047 MRIEMR
oxooxan-2-yl]methoxy]-3-oxopropanoic acid

46 neohesperidin_qt 7117 027 RIER

47  hesperetin 7031 0.27 ARUEMR. FIIFAE. M5

48  (E)-3-(3,5-dimethoxy-4-hydroxyb-enzylidene)-2-indolinone 65.17 025 MRIER

49  2-(9-((3-methyl-2-oxopent-3-en-1-yl)oxy)-2-0xo0-1,2,8,9- 64.00 057 MRIER
tetrahydrofuro[2,3-H]quinolin-8-yl)propan-2-yl acetate

50  sinoacutine 63.39 053 MRIEMR

51  hydroxyindirubin 63.37 030 MRIEMR

52 (-)-taxifolin 60.51  0.27 ARIEMR

53  isaindigodione 60.12 041 HRIEMR

54  (E)-3-(3,5-dimethoxy-4-hydroxy-benzylidene)-2-indolinone 57.18  0.25 AHRIEMR

55  (E)-2-[(3-indole)cyanomethylene-]-3-indolinone 5459 032 MR

56  glucobrassicin 53.64 048 HRIEMR

57  3-[(3,5-dimethoxy-4-ox0-1-cyclohexa-2,5-dienylidene)methyl]- 51.84 056 HRIEMR
2,4-dihydro-1H-pyrrolo[2,1-b]quinazolin-9-one

58  3-[2'-(5"-hydroxymethyl) furyl ]-1(2H)-isoquinolinone-7-O-beta-  51.74  0.18 #RIAEMHR
D-glucoside_qt

59  sinensetin 50.56  0.45 HRIEM. 5%

60 indirubin 48.59 0.26 HRIEMR

61  (22)-2-(2-oxoindolin-3-ylidene)indolin-3-one 4840 026 MR

62  6-(3-oxoindolin-2-ylidene)indolo[2,1-b]quinazolin-12-one 4528  0.89 IR

63  2-O-beta-d-glucopyranosyl-2h-1,4-benzoxazin-3(4H)-one 43.62 031 MREMR

64 zinc03860434 43.59 0.35 HRIEHR

65  stigmasta-5,22-diene-3beta,7alpha-diol 43.04 0.82 fRiAHR

66  stigmasta-5,22-diene-3beta, 7beta-diol 4256 0.83 fRiAHR

67  glucobrassicin-1-sulfonate_qt 4252 024 IRIEMR

68 linarin 39.84 071 HRUEAR. HEer. FIITAE, A
R

69 indigo 38.20 0.26  HIEHR

70 clr 3787 068 MRIEMR. w1

71  ineketone 37.14 030 #REEAR

72 poriferast-5-en-3beta-ol 3691 075 RIEAR

73 sitosterol 36.91  0.75 HREEHR. AT, HITTAE. EE
AT BB, PR HE

74 pinoresinol-4-O-beta-d-apiosyl-beta-D-glucopyranoside 3645 051 MRIEMR

75  24-ethylcholest-4-en-3-one 36.08 0.76 MR

76  rosasterol 35.87 075 MR

77 acacetin 3497 024  BUEAR. HEA. ORI
R

78  beta-sitosterol dodecantate 3457 057 MIEMR

79  quindoline 3317 022 MHEMR

80  dfv 3276 018 AR, HE

81  isovitexin 3129 072 RIEMR. R, e

82 dinatin 30.97 0.27  MIEHR

83  eupatorin 3023 037 MR, HETF

84  aloe-emodin 83.38 024 iy

85 eriodictyol 7179 024 {Hfw. B

86  naringenin 59.29  0.21 #fr. 5w, HEE

87  genkwanin 3713 024 AT

88  fortunellin 3565  0.74 @fr

89  diosmetin 31.14 027 #fr. BT

90  sainfuran 79.91 0.23 Y&
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91  cubebin 57.13 0.64 24
92  areapillin 48.96 041  Z4#H
93  octalupine 47.82 0.28 L4
94  longikaurin a 47.72 053 L4
95  (+)-anomalin 46.06 0.66  Z4iH
96  o-spinasterol 42.98 0.76 4L, FEAE
97 linoleyl acetate 42.10 020  Z4iH
98  baicalin 40.12 0.75 L. E. KA
99  3,5,6,7-tetramethoxy-2-(3,4,5-trimethoxyphenyl)chromone 31.97 059  Z4iH
100  troxerutin 31.60 0.28 Y
101  saikosaponin ¢_qt 30.50 0.63 4
102 petunidin 30.05 031 4
103 neoarctin a 39.99 027 4T
104  supraene 33.55 042 H4EF. HE, BT
105  cynarin(e) 31.76 0.68 43T
106  pectolinarigenin 41.17 0.30  FRFTER
107  (6Z,10E,14E,18E)-2,6,10,15,19,23-hexamethyltetracosa-2,6,10,14,18, 33.55 042  FRFTEE. AT
22-hexaene
108  schizonepetoside b 31.02 0.28  JHIFTER
109  neobaicalein 104.34 044 WE
110  panicolin 76.26 029 WE
111 5,7 4'-trihydroxy-8-methoxyflavanone 74.24 026 HE
112 skullcapflavone ii 69.51 044 WE
113 2,6,2',4'-tetrahydroxy-6'-methoxychaleone 69.04 0.22 S
114  dihydrooroxylin 66.06 023 #E
115  (2R)-7-hydroxy-5-methoxy-2-phenylchroman-4-one 55.23 020 HE
116  salvigenin 49.07 033 X
117  ent-epicatechin 48.96 024 HE
118  5,2',6'-trihydroxy-7,8-dimethoxyflavone 45.05 0.33 S
119  moslosooflavone 44,09 025 HE
120  diop 43.59 039 X
121 bis[(2S)-2-ethylhexyl] benzene-1,2-dicarboxylate 43.59 035 HE
122 epiberberine 43.09 078 X
123 oroxylina 41.37 023 #E
124 carthamidin 41.15 024 WHE
125  dihydrobaicalin_qt 40.04 021 HX
126  norwogonin 39.40 021 HX
127 11,13-eicosadienoic acid, methyl ester 39.28 023 EX
128  dihydrooroxylin a 38.72 023 HX
129  rivularin 37.94 037 HX
130  5,2'5'-trihydroxy-6,7,8-trimethoxyflavone 37.49 043 EX
131 5,8,2'-trihydroxy-7-methoxyflavone 37.01 027 HX
132 5,7,2'6'-tetrahydroxyflavone 37.01 024 EZ
133 5,7,4'-trihydroxy-6-methoxyflavanone 36.63 027 HX
134  5,7,4'-trihydroxy-8-methoxyflavone 36.56 027 HX
135  5,7,2,5-tetrahydroxy-8,6-dimethoxyflavone 33.82 045 EZ
136  baicalein 33.52 021  FHE. AT
137  5,2'-dihydroxy-6,7,8-trimethoxyflavone 31.71 035 EX
138  coptisine 30.67 086 HEZX
139 sudan III 84.07 059 #E¥
140  3-methylkempferol 60.16 026 HE¥
141 gbgb 4558 083 T
142  isoimperatorin 45.46 023  HE+. BFiR
143 crocetin 35.30 026 HET
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144 ammidin 3455 022 HET BiA
145  (4aS,6aR,6aS,6bR,8aR,10R,12aR,14bS)-10-hydroxy-2,2,6a,6b,9,9,12a- 3203 076 #HETF

heptamethyl-1,3,4,5,6,6a,7,8,8a,10,11,12,13,14b-tetradecahydropicene-
4a-carboxylic acid

146 cis-dihydroquercetin 66.44 027 fFEME

147 2-O-methyl-3-O-p-D-glucopyranosyl platycogenate a 4515 025 fEAE

148  robinin 39.84 071 F5HE

149  dimethyl 2-O-methyl-3-O-a-D-glucopyranosyl platycogenate a 3921 025 fEME

150  paeoniflorgenone 8759 037 A

151 paeoniflorin_qt 68.18 0.40 757

152 albiflorin_qt 66.64 033 FRAJ

153 paeoniflorigenone 65.33 037 AT

154  1-O-beta-D-glucopyranosylpaeonisuffrone_qt 65.08 0.35 JRAj

155  evofolinb 6474 022 4]

156  9-ethyl-neo-paeoniaflorin a_qt 64.42 030 FRAj

157 (2R,3R)-4-methoxyl-distylin 59.98 030 RAT

158  4-ethyl-paeoniflorin_qt 56.87 0.44 FFAj

159  4-O-methyl-paeoniflorin_qt 56.70 0.43  FRAj

160  (+)-catechin 54.83 024 KA. EHHL

161  paeoniflorin 53.87  0.79 FFAj. k&

162 lactiflorin 4912 0.80 AFAj

163 ellagic acid 43.06 0.43 A

164  campest-5-en-3beta-ol 3758 071 #FAj

165  stigmast-7-en-3-ol 3742 075 FFA)

166  1-O-beta-D-glucopyranosyl-8-O-benzoylpaeonisuffrone_qt 36.01 030 R4

167  ethyl oleate (nf) 3240 019 HET. KA

168  8-debenzoylpaeonidanin 3174 045 JRAj

169  benzoyl paeoniflorin 3127 075 &7

170  isobenzoylpaeoniflorin 3114 054 JRAj

171 (1S,2S,4R)-trans-2-hydroxy-1,8-cineole-b-d-glucopyranoside 3025 027 &R

172 l-spd 87.35 054 WHH

173 machiline 7964 024 A

174  phaseol 7877 058 L. HE

175  ziziphin_qt 66.95 0.62 L

176  liquiritin 6569 074 FEH{, H=E

177 estrone 5356 0.32 A

178  glabridin 53.25 0.47 /L. HE

179  spinasterol 4298 0.76 FERE. AT AL

180  11,14-eicosadienoic acid 39.99 020 EHHL

181  diisooctyl succinate 3162 023 WHHL

182  gondoic acid 30,70 020 WHA

183  taraxerol 3840 0.77 wATA:

184  nobiletin 6167 052 fH5%

185  eucalyptol 60.62 032 5%

186  neohesperidin 57.44 027 5%

187 marmin 3823 031 #HFE

188  divaricatacid 87.00 032 P

189  (2R,3R)-3-(4-hydroxy-3-methoxy-phenyl)-5-methoxy-2-methylol-2,3- 68.83 0.66 A
dihydropyrano[5,6-h][1,4]benzodioxin-9-one

190  anomalin 59.65 0.66 [ X

191  nodakenin 57.12 0.69 B

192 11-hydroxy-sec-O-beta-D-glucosylhamaudol_qt 5024 0.27 PR

193  deltoin 46.69 037 BHR

194  phelloptorin 4339 028 B
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195  phellopterin 4019 028 i
196  methyl icosa-11,14-dienoate 3967 023 PR
197  decursin 39.27 038 PR
198  5-O-methylvisamminol 3799 025 iR
199  prangenidin 3631 022 B
200  ledebouriellol 3205 051 PR
201 divaricatol 3165 038 PR
202 7,2'.4-trihydroxy-5-methoxy-3-arylcoumarin 8371 027 HH=E
203 licopyranocoumarin 8036 065 H=E
204  shinpterocarpin 8030 073 H=
205  licochalcone b 7676 019 R, HE
206  glyasperin f 7584 054 H¥E
207  inermine 7518 054 H=
208  vestitol 74.66 021 H¥
209  glyasperins m 7267 059 H#E
210  (2R)-7-hydroxy-2-(4-hydroxyphenyl)chroman-4-one 7112 018 H#E
211 1-methoxyphaseollidin 69.98 064 H#
212  formononetin 69.67 021 H=
213 3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3-methylbut-2-enyl) chromone 66.37 041 H#
214  glyasperinb 6522 044 H¥
215  glepidotinb 6446 034 H#
216 licoricone 6358 047 H=
217 1,3-dihydroxy-8,9-dimethoxy-6-benzofurano[3,2-c] chromenone 62.90 053 H#
218  glypallichalcone 61.60 019 H#
219  glyzaglabrin 61.07 035 H#E
220  gancaonin g 6044 039 H#E
221 (2S)-6-(2,4-dihydroxyphenyl)-2-(2-hydroxypropan-2-yl)-4-methoxy-2,3- 60.25 063 H#
dihydrofuro[3,2-g]chromen-7-one
222 3-(2,4-dihydroxyphenyl)-8-(1,1-dimethylprop-2-enyl)-7-hydroxy-5-methoxy- 59.62 043 H#
coumarin

223 licoagrocarpin 5881 058 H=
224  8-(6-hydroxy-2-benzofuranyl)-2,2-dimethyl-5-chromenol 58.44 038 H=
225  pinocembrin 5756 020 H=
226 licoagroisoflavone 5728 049 H=
227  xambioona 5485 087 H=
228  dehydroglyasperins ¢ 53.82 037 H¥
229  8-prenylated eriodictyol 53.79 040  H¥
230  glabranin 5290 031 H=
231 glycyrin 5261 047 H=
232 fisetin 5260 024 H®
233 glabrone 5251 050 H®
234 licoisoflavanone 5247 054 H®
235  lupiwighteone 5164 037 H=
236  gancaonin a 5108 040 H=
237 jaranol 50.83 029 HX
238  kanzonols w 5048 052 H®
239  gancaonin h 50.10 078 HX
240  licochalcone g 4925 032 HE
241  medicarpin 49.22 034 H¥E
242 gancaonin b 4879 045 H¥E
243 semilicoisoflavone b 4878 055  HIE
244 1,3-dihydroxy-9-methoxy-6-benzofurano[3,2-c]chromenone 48.14 043  HIE
245  calycosin 4775 024  HIE
246  quercetin der 4645 033  HIH
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247  glabrene

4627 0.4 e

248  (E)-3-[3,4-dihydroxy-5-(3-methylbut-2-enyl)phenyl]-1-(2,4-dihydroxyphenyl)prop-2-  46.27 0.31 HE

en-1-one
249  3'-methoxyglabridin
250  glyasperin ¢
251  galangin
252 isolicoflavonol
253  glepidotin a
254  isoglycyrol

4616  0.57 HE
4556  0.40 HE
4555 021 HE
4517 042 HE
4472  0.35 HE
4470 084 HE

255  2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-6-(3-methylbut-2-enyl)chromone 4415 041 HE

256  3'-hydroxy-4'-O-methylglabridin
257  eurycarpina

258  7-methoxy-2-methyl isoflavone
259  licoisoflavone

260  glycyrrhiza flavonol a

261  18a-hydroxyglycyrrhetic acid
262  (—)-medicocarpin

263  licochalcone a

264  inflacoumarin a

4371 057 HE
4328 037 HE
4256  0.20 HE
4161 042 HE
4128  0.60 HE
4116 071 HE
4099  0.95 HE
4079  0.29 HE
39.71  0.33 HE

265  (E)-1-(2,4-dihydroxyphenyl)-3-(2,2-dimethylchromen-6-yl)prop-2-en-1-one 39.62  0.35 HE

266  6-prenylated eriodictyol

267  licoisoflavone b

268  7-acetoxy-2-methylisoflavone
269  hmo

270  glycyroside

39.22 041 HE
3893  0.55 HE
3892 0.26 HE
3837 0.21 HE
37.25  0.79 HE

271 (2S)-7-hydroxy-2-(4-hydroxyphenyl)-8-(3-methylbut-2-enyl)chroman-4-one 36.57 0.32 HE
272 2-[(3R)-8,8-dimethyl-3,4-dihydro-2h-pyrano[6,5-f]chromen-3-yl]-5-methoxyphenol 36.21 0.52 HE

273 sigmoidin-b

3488 041 HE

274  3,22-dihydroxy-11-oxo-delta(12)-oleanene-27-alpha-methoxycarbonyl-29-oic acid 34.32 0.55 H

275  licocoumarone

276  licorice glycoside e
277  kanzonol f

278  phaseolinisoflavan
279  isotrifoliol

3321  0.36 HE
32.89  0.27 HE
3247  0.89 HE
32.01  0.45 HE
31.94 042 HE

280  (2S)-2-[4-hydroxy-3-(3-methylbut-2-enyl)phenyl]-8,8-dimethyl-2,3-dihydropyrano 31.79 0.72 HE

[2,3-f]chromen-4-one
281  icos-5-enoic acid
282  gadelaidic acid

3070  0.20 HE
3070  0.20 HE

283  5,7-dihydroxy-3-(4-methoxyphenyl)-8-(3-methylbut-2-enyl)chromone 30.49 0.41 HE

284  euchrenone

3029  0.57 HE

RPN s AT B R R, B BV I 4 )k
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TEAE R A, 192 148 N HL[FHE A AR DA
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B 148 N A, Lt 4 194 SRAHEAERES:,
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Fig. 1 “Medicinal material-active ingredient” network diagram
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Fig. 2 PPI network of targets of Xiao’er Fengre Qing

Mixture (Oral Liquid) in treatment of pneumonia
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Table S Core intersection targets and topological
parameters

B degree {0k
STAT3 49 88.416 67
TP53 38 81.416 67
HSP90AAL 34 79.833 33
EGFR 31 79.416 67
Aktl 30 76.750 00
JUN 29 74.833 33
RELA 27 74.833 33
MAPK1 27 77.333 33
IL-6 26 74.000 00
MAPK3 24 75.333 33
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Fig. 3 GO functional enrichment analysis and KEGG pathway analysis of Xiao’er Fengre Qing Mixture (Oral Liquid) in

treatment of pneumonia
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TR -9.3
HER -9.3
B-#1% hE -9.2
KER -9.2
R -9.1

KTET 2 (logFC|=1) H P<<0.05 #4777k, 45
RN, SXTHRAA L, YA /N BRI ZHZA AT 835
ANFEF RIS R AR, FoH 428 AN LR FRIA T I
407 MEFERIL LR SEERAM, N LREGE
G (ORI AN 275 AN ERERIE
w|RAEAN, Hd 208 MERFIE T 67 NMER
Fik B, RoRYTTAT W25 AT LPS 53 B
oy SRR RIS, WK S,

SN LR BGE A CHIRIBD TR ZE 7R
IEFE T GO i KEGG & #4501 .GO 45 R i,



ENBEIOH 2026494 AR & 5tk &

Drugs & Clinic

Vol. 41 No. 9 September 2026  * 2515 -

MAPK10 - 3£ %

4 DFIHERKE
Fig. 4 Molecular docking pattern diagram

PR vs X R
MAPKI10

log, (Fold Change)

& 5

4H AN LRAEE A QO RID vs 158
1 1
1 1
MAPK10 &! b
3 1 1
1 ' I
¢ 5 . 4
: b
% TR
27 4 o L
4 " g o if
L - - - o¢® itinnlEEEI P8 Pe — — _
1-.
[ ]
co & .
0- T L T L
-6 -3 0 3

logy(Fold Change)

ERERENWLE

Fig.5 Volcano plot of differentially expressed genes

2 BN R E R R T R RAE R gl o
W AR FIEMESE BP, SR/ LREGE AT (D
R Wit 2H 23 98 R A PR 55 4R I A A URE IR A
HIEFYEM . KEGG /iR, 27 EH 20
J% TNF {5 5@ 8% IL-17 15 58 %% %K 7 -«B (NF-
kB) 15 5@ M. NOD FEZ (55 1@EE & pS3 (55
K. FRIEEK I SRR BOR . AR I A 2R
BB, BEB/AN LGS EF (ORI 22
% LPS 53 2t il 28 I ROl B — R 15, T
T I 22 38 B W AR P 4E R 2H 2 SRR AR A, LK 6

NEAH/N  LRGHRTE B 7R CERRIBD TR 0 4 11
TETE R 5, AW FUN e S 20 22 e BRI 5 X 2 245
H2EEE g AT T A XE . B RE SRR, KR
2H vs BT ZH SHERZH vs /N L RFGE H L 45
ANSZ 2GR () e 22 AR TR, FRR IR B (R R /N
IR 55 i SORE R h R E AR . i —
5K b B 1 35 DR 5 ) 4% 24 2 T A A AT RS
LT, AN ILFEFEN, B MAPKI0, %3

e 2

g

ATRER/N LRAGE B 77 CIRID VR I7 T 4 i <5
TR, WL 7.

42 PNLRFEEF (OBRK) 20&E LPS 55/
/)N R M BT 2 O SEIR 36 IE

421 NJLRBGEEF IARBD *H/N B2 2%
HEASME  HE Yo g REoR, xtiRgl/ it
LGSR ERE, TV i o, iy B v L HEZ ),
A DL R 52 28 P 4 M9 1 B M IS o AR 2 /)N B il
YHEH DT Sk il S 450, TR RN il BE
B, RN S R oK R, R R
el K R . SATYAAAH b, b ZE KA 4
SUFR B I R, IR AN e, SOE
IR Ml 5 e H I R B 38 ek . &/ )L
KPGE SR (AR TE, ERmESLIA
ARIFREGAM, HAa/NLARGEE R CHRBO
10.80+ 21.60 mL/kg ZHCER A, 2AELH ML
R 0 B SRR P R B R, R B A T
KA, WK 8. MZHSURBIVE &5 B 5 A



025 0.050 0.075 0.100
Rich Factor

+2516+ A HBEIH 2026FE9 A AN HHHkA  Drugs & Clinic Vol. 41 No. 9 September 2026
GO Enrichment KEGG Pathway Enrichment
interleukin-18-mediated signaling pathway+ . viral protein interaction with J
cytokine and cytokine receptor
macrophage derived foam cell differentiation ® p53 signaling pathway .
chemokine activity e ~lgP chemokine signaling pathway © ~1gP
antimicrobial humoral response; @ 8 gg TNF signaling pathway @ 0.05
0.02 0.03
cell chemotaxis{ @ 0.01 IL-17 signaling pathway | o 0.01
cytokine activity{ @ HE NF-kappa B signaling pathway| , o
o2 o2
hormone secretion{ @ @4 NOD-like receptor signaling| g @3
® g pathway [ J ‘5‘
hormone transport{ @ ® c¢GMP-PKG signaling pathway { @ o
humoral immune response/{g cytokine-cytokine receptor { @
interaction
protein secretlonr calcium signaling pathway ].
0.

0.02 0.030.04 0.05
Rich Factor

6 ERFRILEE GO EE7HM KEGG BEREE NS IRE
Fig. 6 Differentially expressed genes bubble plot of GO enrichment analysis and KEGG pathway enrichment analysis

il 4 B 1
1994

MR vs /N LREATE

225

Xof B vs MR ZH VIWAR S

139

153

10

E7 MEHBFESHRAFIEER
Fig.7 Intersection genes between network pharmacology

and transcriptomics

541 10.80
AJLREAGE A (AR /(mLkg™)

B8 FLB/IEAALRIERS (X200, FrRK 100 pm)
Fig. 8 Histopathological morphology of lung tissue in each
group of mice (x 200, scale bar 100 pm)

Mg, SHBAMLIE, NLARIEEH (DR
BO B E AL B R K (P<<0.01.

0.001), WK 7. G8REW], NILRIF T CHR
WO IS LPS 5 3 AR AL SR B 4T7, X AR /)
SR L2 BAT TR 1
®7 SHEPIRAELKFEITS ( x£s, n=10)
Table 7 Histopathological scores of lung tissue in each

group of mice ( x*s,n=10)

5 s P3RS
it R — 0.90+0.74
Lt — 7.50+1.27""
HbFEOK AR 5.0 mg kg* 3.70 4 1.34%##
/N LRFAIE A7 5.41 mL kg 5.10+1.20%

CH AR 10.80 mL kg ! 2.80+1.48##
21.60 mL kg! 1.6041.08%#

ExRALLE: "P<0.001; SERALLE. #P<0.01 #p<
0.001.

**P <0.001 vs control group; P <0.01 ##P <0.001 vs model group.
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Table 8 Comparison of relative mRNA expression levels of IL-6, IL-1f3, and TNF-a in lung tissue of mice in each group

(xxs,n=4)
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21.60 mL kg! 1.9940.53## 1.56+1.17## 2.75+1.17%
XA R "P<0.001; HEAANK: #P<0.01 ##P<0.001.
**P <0.001 vs control group; #P < 0.01 *#P <0.001 vs model group.
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Fig. 9 Expression of JNK and p-JNK protein in lung tissue

of mice in each group
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Table 9 Changes in prote in expression of JNK and p-JNK

in lung tissue of mice in each group ( xts,n=3)
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HRRALE: "P<0.05; SHMALLE: *P<0.05 #*P<0.01,
“P < 0.05 vs control group;*P < 0.05 #P <0.01 vs model group.

s 288 A2 — i L) A TS P R e P
TEAZBRVE Bl A R s R 2, LT FIVG TT %
NKARFRIC R E D, IGIR b, ) LE 22 1)k
A 5 PR T LB VA O . B R T R
SHI IR TE RIS B R T RE, BRI B AR TS
DA, IR IR AR A R R R AT A A i £
5 T3 I 24k 2 200 B 2 B0 25 P i 46 ) JXRG:3- 201,
it 9 B R AEAMN S IR R B R B A 0%, e+
G g8 [ N A B IR O o & FE I JORE RN Bh T AL
AT B8 S AR R A R, R I B R () SO0E R
Al PRSI M S8 S5 AR . R R KB
AR, R, E ] B EIROE R G R
TS FUR S ) RPIRGE S E ekd Mi2H 2R 98 RE AR
1, 0F T TR FRVRTT I GLAE Sl 98 B BB L

INLRIEA R CORRIBD 1B NIRRT+ L
A PR R G AT M RS R 2 R
7, BAEIAR. SRR R TR
BEAERF AR, /N LREE A CHARED AT Ak
3 )LE S PRI TE BRI AT MR E FTEUR A
MK\ TR I e SRR, B DG ACRE IR AR 3R,
H AR RO R 22 AL, IR 25 B A 78t 2
R NLRBGESR COIRBD BAPURE. i
Prge . MRIAFNEURSE 2 HEAABERI 1S, KB RTE
BEAE VR YT E IR B I PR S By |, i —20
PR 0 2k fili 28 1) e -

AR T B 2 2288 RN £ @ B IR A
FHRRE R, X286 24 2 2 ) MR 2 22 T 00 L E A
FABLEIR2 . AHF AL R4S 2N LGS G 77 (0
BB 284 P ARG T Loy fe 148 ANl R AHSACEE
41 55, PPT 2% 4341 587~ STAT3. TP53.HSPO0AAL .



+2518 HAFBEIH 2026F9H

LR S

Drugs & Clinic Vol. 41 No. 9 September 2026

EGFR. Aktl. JUN. RELA. MAPKI. IL-6. MAPK3
LRGP o IR SERE p E Y K RRE S S S
ROREFER 5% MBI A A R L. GO ThRe&
MR, FHCHE S E W KA LPS KN
By RORE RN TS % BP. KEGG 1E# E
# & AGE-RAGE. IL-17. TNF. MAPK %55
. RAGE J&—Fi7E gl 4 dh w5 R IA 0 S e BR
HOABEIEZBARZIR, 1Z5%2k5 AGEs 456568
0% MAPK 5585 5 R B, 5 NF-B J5 1k,
FFERHAFHEKEFRIREGER, FEUENME
RAERFEAFAE 7 AR H L33, 1L-17 #1 TNF 13
G S5 RIEN TR U e 4L, MAPK
B % S 98 SR TR YA ) 4 L A A T B A SR A, I
AlIEIE JUN, RELA S5 #2298 EAH ¢
FEPRIFIK, AE JE S B 47 e A E ) A £ 2420,
FREERER, ANLRRIE ST (DR v RS
ik 22 B p W )R 1 il 2 2R 9RE IR R

LPS 75 5 [f1 S P il 453 £ 155 284 e A5 4005 S ol 43k
Ja BRI RS SR N DA K il 28 2R 4545 S50
IS AE, B TC ST 28 R WL B A 5G4
5 ) 2 B S G AR [R] INHZ A AR Bl B Tt
WEEHZ) RN HBEALH B — 2
PE, DR P T VPN R R SIS 24 24 AL 280, A g
FERH LPS 75 5 /N SV el A AR A, &8 B IR R Y
/N BRI ZEL 20 L T v B . AT AR IR L il
YA 7RI K JRy 0 M A 4 R O AR, R IL- 18- IL-
6+ TNF-a mRNA KA ET 5, PRIk S
T RN SO, SN LIS A7 CERBD
TG, M 2Um B I Rk, RAERF 3Rk
BE TR, U/ UARGE ST (ORI "TA
PO LPS 55 (1 il 0ot B JRE RS, o) 2k it 2H 27
P AR EF o

Nt — BTN LRSGE S (ORI 11
SRR 2 PE ML, ASHI F0 5] NS S5 40 7 A
RGP ERATIS b . SRR L, B
S0 22 BRI B AR K I B 259 T TS it 2 43 4%
RE SR (ARG, #ES Ay AT R, LPS HE T
BRI A /N SRR rh 835 NIERI Rl k. /ML
RAGE G (RO FHWEH 275 MHEE K AEAR
b, Hdr 45 AN ERERR DG R FE PR R IA H B ]
Wo XKW, ZAWIR IR T 3 — SOE
TR, ME@EEEE LPS S MGk
Bk RIEVER . 25738 N B EE T Rk RIEKR

N dEfEA . 2RSS BP DA TNF. IL-
17.NF-kB %5 %% 5 2 hEAHOCIE B, [R5 J& p53
5510 E%  NOD FESZ 145 5 18 2% 55 -5 20 B o F0 S
B N DIA R B B84, 303N LRAIE &
A COMRARD i 2 8 B P [ 4] S5 O . A
S AT 2 2R3540

D) &% 245 B 25 T 4 e 5 A Si 21 22 e B R 22 X
JE 3R MAPKI10 X —JL[FHE A MAPK {5 5@ %
SE SR AP N H A% O SARER, 1T 5 NF-«B %
T % I () R 4% 98 RE R PR AR B0, L Hp R R oG
MAPK 15 5 REAEIA N, LPS. A4 A1 48 JiE Ml
WS S5 74 e 48 s A H 245145 14
BB MAPK10 & K 9a Y c-Jun N 3 3(JNK3),
#& INK FRIEZER 2 —, INK/EN MAPK X
TR EE 733, RIS 5 98 I v 20 B A A B SR I
ML, FEAESE . RTINS R 4 S
PERIB2, WF9E SR, INK 155 8B 0305 K -5 i
IR G P P B R R A U)AE DG, A B P 45 4 5
i 8 IR G FR 3 R, Y2 JNK mRNA /KT8
TR B, IR, 20 A 0 9 s B R
FEIEEAEF o 5 PEBE T INK {55 7T 2 25 9 it 4
LU SRERBY . AHFFL Western blotting 45 H i
7, LPS BG4 48 INK. p-JNK K FTHeE, /b
JUARGE G (ORBD TTE W #E SR TR, 12
AL AT INK A5 58y 1L, {5 MAPK10/INK3
(100 7. AR e 1k R4 AT 75 i — 2B W 9

NERHR/N ) LRFRGE G CORIBD YRIT 2 il
RIETEL B Rl , AW ET TCMSP.
ETCM H1 HIT2.0 #48 ZE ifiide /N ) LAFE 1 1 847
HRH AR H S MAPK10 4556
1o GREIR, NLRBGEA ] CAIRBD A 195
MEMER Y 5 MAPKI0 454 EH dfE/hT-5.0
keal/mol; FH A BN, FFAE . BEER, B b
R RERLETER 6 MEMER 5 MAPK10 H4%
RS RIGE GBI TT, PR IR Ao rT e A2 /N LA
TE AR INK 18 6 1) 3 2 ot B il o

g LRTIR, AREFIUE L G
SRR AMSEEG 2 2R, GESE/N JLRERGE 67
(BRI Wk LPS i T /N B S il 195 A it
B IERE R L, A RLBEARAE 28 R 3Rk 7K o
MAPKI10/INK3 A]GeS2 /N LRFE 167 il 28 1R OC B
R, HEE. MR, BER. B-AY hE.
R S R 5z IR R A S



ENBEIOH 2026494 AR & 5tk &

D9 FCIETE INKIE B SR SRR o 1200 709/ LR AT
at) CHRRIBD A2 SEAT 28 il AR B B3 1 i
WA, IR SRR N AT H 25 R kit 5 o
VAR BE T 0TS

FBAR PAREHNFAREEA BT R

EE B

[1] Meyer Sauteur P M. Childhood community-acquired
pneumonia [J]. Eur J Pediatr, 2024, 183(3): 1129-1136.

[2] Miles M A, Liong S, Liong F, et al. TLR7 promotes
chronic airway disease in RSV-infected mice [J]. Front
Immunol, 2023, 14: 1240552.

[3] LiH, WuXR, Zeng H, ef al. Unique microbial landscape
in the human oropharynx during different types of acute
respiratory tract infections [J]. Microbiome, 2023, 11(1):
157.

[4] R, SRR 2R Bk A 5 b 210 RS BT S T
MHEARIETE [J]. 2T AL, 2023, 46(2): 245-250.

[5] Dukhinova M, Kokinos E, Kuchur P, et al. Macrophage-
derived cytokines in pneumonia: Linking cellular
immunology and genetics [J]. Cytokine Growth Factor
Rev, 2021, 59: 46-61.

[6] ButtY, Kurdowska A, Allen T C. Acute lung injury: A
clinical and molecular review [J]. Arch Pathol Lab Med,
2016, 140(4): 345-350.

[7]1 Reichardt S D, Amouret A, Muzzi C, et al. The role of
glucocorticoids in inflammatory diseases [J]. Cells, 2021,
10(11): 2921.

[8] Guo S X, Li XM, Zheng Y J, et al. Efficacy and safety of
Xiao'er Fengre Qing oral liquid versus Oseltamivir in
treating pediatric influenza (wind-heat invading the
defense syndrome): A multicenter, randomized, non-
inferiority trial [J]. Front Pharmacol, 2025, 16: 1584003.

91 FMNZE, ERZE, B, 5. ANJLARIEEFNEST ML
S I T SRR G (AR B IE ) 1 22 e Il PR T 5
[7. 250V 5T, 2020, 43(12): 2450-2456.

[10] EHZR, FERawk, BRZE, 5. /N LXAEHE B REEEBG
JPLEF RO 30 1 [1]. B2 SR, 2011, 30(8):
1037-1038.

[11] EE B, FKRL NG IR IT LB AR AT 1%
BT RO [0 EEZ IR, 2020, 32(7): 1296-
1299.

[12] EAFFE, A, SEEE, & LRSI IR
SPAERIETT (7). BUACHER 2, 2024, 44(5): 95-103.

[13] EBE, BiHiHE, BKER, % AT WL E AT
SFEEART /N LRIGE & 77 COIRIRD T8 77 F B 0 7
TEAERINLE] [7]. IARZY S5 IR, 2023, 38(12): 2971-

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Drugs & Clinic Vol. 41 No. 9 September 2026  * 2519 -
2979.
[14] PhERE, RFIF, 2RI, & DNJLRAE SR (Hk

T8O XU R B0 R R R R S )], 2,
2022, 53(9): 2740-2746.

T8, B, PGB, . D) LARIE S FIFT R R
BURABAEMBIA ()] PR TR, 2024, 30(1): 9-14.
ik, B, FEM, % KREMIEE mTOR/MIF-
1a/VEGF {7 538 % %0 i 2 075 5 ) S i e 0 9 26 K
BETORIER] (9], SEIRERRE K 272524k, 2025, 50(6):
723-728.

Wang Y, Wang Y C, Ma J, et al. YuPingFengSan
ameliorates LPS-induced acute lung injury and gut barrier
dysfunction in mice [J]. J Ethnopharmacol, 2023, 312:
116452.

P, EEE, XIE, 5. F R TLRY
NF-kB {5 5 M0 i 8055 5K B @ i 42 0 7D R 4 1
0. PE R ER &, 2023, 39(9): 1797-1802.

B, PR, PEEE, 219902021 FAER K E R
T IR G R T S TR o p (0], sUE R A, 2025,
36(1): 42-49.

Qrepi, Bikat, W, S WA RBTH R ER L
il 98 58 L P IRGE S SR AR B 3L e A (D). L
TR E= %, 2024, 36(9): 888-893.

Medzhitov R. Origin and physiological roles of
inflammation [J]. Nature, 2008, 454(7203): 428-435.

Li S, Zhang B. Traditional Chinese medicine network
pharmacology: Theory, methodology and application [J].
Chin J Nat Med, 2013, 11(2): 110-120.

Huang Q R, Le Y, Li S S, et al. Signaling pathways and
potential therapeutic targets in acute respiratory distress
syndrome (ARDS) [J]. Respir Res, 2024, 25(1): 30.
Zhang X H, Zhang Y, Wang R. Cytokine and chemokine
networks in colorectal cancer [J]. Front Immunol, 2026,
17: 1822271.

Sun L, Wang L F, Moore B B, et al. IL-17: Balancing
protective immunity and pathogenesis [J]. J Immunol Res,
2023,2023: 3360310.

LimK S, Yong Z W E, Wang H J, et al. Inflammatory and
mitogenic signals drive interleukin 23 subunit alpha
(IL23A) secretion independent of IL12B in intestinal
epithelial cells [J]. J Biol Chem, 2020, 295(19): 6387-
6400.

Rittirsch D, Flierl M A, Day D E, et al. Acute lung injury
induced by lipopolysaccharide is independent of
complement activation [J]. J Immunol, 2008, 180(11):
7664-7672.

EA K, KINE, 88, 55 JEhiHRRZ 0 LPS i3
SRR N R ASERIPE 0], T, 2023, 45(5):



Drugs & Clinic Vol. 41 No. 9 September 2026

<2520 HHABEOW 202659 H AA S 4 5 W &

1462-1468. [32]
[29] AL, Rfth, AHE. FHdNFEARKH AR A

BE [1]. AVEARIER, 2019, 35(7): 1-9. [33]
[30] ArthurJ S, Ley S C. Mitogen-activated protein kinases in

innate immunity [J]. Nat Rev Immunol, 2013, 13(9): 679-

692. [34]
[31] Kyriakis J M, Avruch J. Mammalian MAPK signal

transduction pathways activated by stress and inflammation:
A 10-year update [J]. Physiol Rev, 2012, 92(2): 689-737.

Weston C R, Davis R J. The JNK signal transduction
pathway [J]. Curr Opin Genet Dev, 2002, 12(1): 14-21.
XIHENI, FEER, TKAETE, 5. FRE N0 it ek g
a2 M H S 22 R0 Ak B B (S 5 I 1) SRR
[7]. ARG, 2024, 34(5): 722-726.

Zhou H L, Al-Khattaf F S, Ahamed A, et al. Flavokawain
A mitigates mycoplasma pneumoniae-induced pneumonia
by inhibiting ERK/JNK/NF-kB pathway in a mouse model
[1]. J Biochem Mol Toxicol, 2026, 40(5): ¢70878.

[FieRs  &R]



